THE STRUCTURE OF THE ATOM AND THE

Siegbahn and his collaborators. From this disentanglement of the
experimental observations, in which besides Sommerfeld and his
students especially Smekal and Coster have taken part, we have
obtained a nearly complete classification of the energy levels corre-
sponding to the X-ray spectra. These levels are formally referred
to types of orbits characterized by two quantum numbers n and fc,
and certain definite rules for the possibilities of combination
between the various levels have also been found. In this way a
number of results of great interest for the further elucidation of
the origin of the X-ray spectra have been attained. First it has
not only been possible to find levels, which within certain limits
correspond to all possible pairs of numbers for n and k, but it has
been found that in general to each such pair more than one level
must be assigned. This result, which at first may appear very
surprising, upon further consideration can be given a simple
interpretation. We must remember that the levels depend not
only upon the constitution of the atom in the normal state, but
also upon the configurations which appear after the removal
of one of the inner electrons and which in contrast to the normal
state do not possess a uniquely completed character. If we thus
consider a process in which one of the electrons in a group
(subgroup) is removed we must be prepared to find that after the
process the orbits of the remaining electrons in this group may be
orientated in more than one way in relation to one another, and
still fulfil the conditions required of the stationary states by the
quantum theory. Such a view of the "complexity" of the levels, as
further consideration shows, just accounts for the manner in which
the energy difference of the two levels varies with the atomic
number. Without attempting to develop a more detailed picture
of atomic structure, Smekal has already discussed the possibility
of accounting for the multiplicity of levels. Besides referring to
the possibility that the separate electrons in the principal groups
do not move in equivalent orbits, Smekal suggests the introduction
of three quantum numbers for the description of the various groups,
but does not further indicate to what extent these quantum
numbers shall be regarded as characterizing a complexity in the
structure of the groups in the normal state itself or on the
contrary characterizing the incompleted groups which appear
when an electron is removed.

